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Figure 3. QP maps illustrating direct measurements of cartilage streaming
potentials on the articular surfaces of the fetlock joints of the 16 year old
horse that underwent both in vivo and in vitro EAG testing. Approximate
locations of EAG electrodes placed on skin external to the articulation are
identiﬁed as medial anterior phalanx/canon interface (EAG1), lateral
anterior phalanx/canon interface (EAG2), medial medio-lateral phalanx/
canon interface (EAG3) and lateral medio-lateral phalanx/canon interface
(EAG4). QP is inversely proportional to cartilage stiffness so that higher QP
represents softer or degraded cartilage. QP of normal cartilage obtained in
earlier experiments (data not shown) were 6.8  1.9 (n ¼ 418) for the
phalanx and 5.6  1.9 (n ¼ 561) for the cannon. Images of right joint
surfaces are inverted to facilitate left/right comparisons.
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S89assessment method, in a clinical setting. EAG may be more sensitive to
early cartilage degeneration than radiography and may contribute an
objective measure of cartilage quality that could enhance a typical
lameness examination.
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Purpose: The external knee adduction moment (KAM) is an indirect
measure of joint loading on the medial knee compartment and appears
to be one of the most important biomechanical factors involved in the
progression of the medial tibiofemoral osteoarthritis (TF OA). Stair
negotiation generates a higher KAM than level walking, is physically
challenging and the source of accidents in old age. Valgus knee bracing
reduces the KAM during level walking, however, it is unknownwhether
this occurs for stair negotiation. The most common pain inducing
activity in persons with knee OA is stair climbing yet there are no data
on effects of bracing predominantly intended for patellofemoral (PF) OA
on kinetics and kinematics of this activity. The aim of this study was to
investigate effects of a patellofemoral brace which has recently been
reported to be effective in reducing knee pain in persons with painful PF
OAwith no known mechanical adaptation on gait biomechanics during
stair negotiation in individuals with knee OA. We hypothesised the
brace would alter knee kinematics and as a consequence reduce joint
moments about the knee.
Methods: Thirty male and female participants (40-70 years) with
painful PF OA and involvement of medial TF OA were recruited. The
diagnosis was established by a radiograph, an MRI scan or by arthro-
scopy. Participants ascended and descended a 7-step staircase at a
standardised speed in 2 conditions: 1) with a brace (predominantly
intended for PF OA – Ossur Bioskin Q brace) and 2) without a brace.
These 2 conditions were randomized. Kinematic data were obtained by
tracking the movement of rigid clusters and markers placed on speciﬁc
anatomical landmarks using a 10-camera motion analysis system
(Vicon) and a modiﬁed 6 degrees of freedom full body model. Groundreaction forces (GRF) were measured from step-embedded force plat-
forms. Joint moments were calculated through inverse dynamics
techniques by combining kinematic and GRF data. A paired t-test was
used to test for differences between conditions. Pain was assessed
separately for stair ascent and descent using a visual analogue scale
after each condition. Values are means  SD.
Results: The brace signiﬁcantly reduced themaximal knee ﬂexion angle
during the start of the stance phase [Brace (BR): 73.30  3.90; Control
(CTR): 76.00  5.30], the total range of motion (ROM) at the knee [BR:
61.10  5.70; CTR: 63.10  6.30] and the internal peak knee extension
moment [BR: 1.00  0.23 Nm/kg; CTR: 1.05  0.23 Nm/kg] in the sag-
ittal plane compared to control. Additionally, the brace signiﬁcantly
reduced the maximal knee adduction angle during the start of the
stance phase [BR: 5.00  5.80; CTR: 7.00  6.90] and the total ROM at
the knee [BR: 9.00  5.20; CTR: 10.70  5.10] in the frontal plane
compared to control. During stair descent, the brace signiﬁcantly
reduced the maximal knee ﬂexion angle at the end of the stance phase
[BR: 94.80 5.60; CTR: 96.60 6.10] and the total ROM at the knee [BR:
82.10  5.30; CTR: 83.60  5.60] in the sagittal plane compared to
control. There was no difference in pain reported between conditions
for either stair ascent or descent.
Conclusions: Our results show how patellofemoral knee bracing affects
knee joint angles and moments during stair negotiation. Although the
brace did not inﬂuence pain, during stair ascent it reduced the ﬂexion
angle, the total ROM and the internal peak extension moment at the
knee in the sagittal plane, as well as the adduction angle and the total
ROM at the knee in the frontal plane. During stair descent the brace
reduced the ﬂexion angle and the total ROM at the knee in the sagittal
plane. In the absence of any changes in pain, we speculate the mecha-
nism explaining subtle changes in knee kinematics and kinetics may be
related to a greater perception of joint stability with use of the brace.
These changes accumulated over long term use might reduce OA con-
dition, its severity and perhaps pain due to it.
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Purpose: Patella alta, or a “high riding” patella, is a distinct feature of
patellofemoral joint alignment that has been proposed to be a risk
factor for knee osteoarthritis (OA); however, there are few cohort
studies investigating if patellar alta is associated with worsening of
knee structural abnormalities particularly in tibiofemoral compart-
ments. The aim of study was to examine the cross-sectional and lon-
gitudinal associations between patella alta and knee cartilage volume
loss, cartilage defects and bone marrow lesions in older adults.
Methods: A total of 971 randomly selected subjects (mean 62.4 years,
50.1% female) were studied at baseline, and 404 completed 2.6 years’
follow-up. T1- or T2-weighted fat suppressed magnetic resonance
imaging (MRI) was used to assess bone marrow lesions (BMLs), artilage
volume, cartilage defects at patellar, tibial and femoral sites. Patellar
length (TL) and patellar tendon length (PL) were measured on a sagittal
image of MRI by drawing lines connecting the superior and inferior
patellar poles and the shortest length of the inner margin of the tendon,
respectively. TL/PL ratio (also called Insall and Salvati ratio, ISR) was
subsequently calculated.
Results: The mean ISR from this populationwas 1.3 (range: 0.70 – 2.63).
In cross-sectional analyses, increased ISR was signiﬁcantly associated
with reduced patellar cartilage volume (b: -513.13; 95% CI: -699.07,
-327.18), but not with medial and lateral tibial cartilage volume, after
adjustment for age, sex, BMI, rheumatoid arthritis and radiographic
osteoarthritis. ISR was positively associated with increased odds of
cartilage defects [Odds ratio (OR): 2.19, 95% CI: 1.22-3.92 at medial
tibiofemoral compartment; OR: 3.78, 95% CI: 2.11-6.77 at lateral tibio-
femoral compartment; and OR: 3.39, 95% CI: 1.98-5.82 at patellar site].
Furthermore, ISR was signiﬁcantly associated with higher risks of BMLs
(OR: 1.89, 95% CI: 1.15-3.11 for any BMLs; OR: 1.71, 95% CI: 1.01-2.96 for
medial tibiofemoral BMLs; and OR: 3.77, 95% CI: 2.16-6.57 for lateral
